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(54) FERROELECTRIC LIQUID CRYOTAL ELEMENT 
(11) 1-3629 (A) (43) 9.1.1989 (19) JP 

(21) AppI- No. 62-157776 (22) 26.6.1987 
(71) CANON INC (72) HIDEYUKI KAWAGISHI 
(51) Int. Cr. G02F1/133 

PURPOSE: To simplify a circuit and to obtain an optical interlocking which function by arrang- 
ing a polarizer, a ferroelectric liquid crystal cell, and an analyser so as to equalize approxi- 
mately the transmitted light quantity of vertical incident light into the liquid crystal cell 
in a first orientation state to that in a second orientation state. 

CONSTITUTION: A transmission axis of vector of an electric field is selected in a polarizer 
12 for polarizing incident light particularly in such a manner that the axis directs in U5 
direction (from a rear side to a front side of the paper of the drawing obtg. particularly 
p-polarization. Further, a transmission axis of a vector of an electric field of an analyser 
11 is selected in 117 direction in such a manner that the analyser forms crossed Nicol against 
the polarizer 12. Incident light Ula perpendicular to a substrate surface of a liquid crystal 
cell is inputted to a ferroelectric liquid crystal element 18 having said constitution, and the 
ferroelectric liquid crystal cell 18 is arranged in such a manner that the quantity of transmitted 
light 111b in the first orientation state becomes almost equal to the quantity of the transmitted 
light lUc in the second orientation state of the liquid crystal by rotating the ferroelectric 
liquid crystal cell 18 around a normal of the cell as a center of rotation. By this method, 
a ferroelectric liquid crystal element capable of selectively transmitting or isolating light 
having plural propagation directions, having also optical interlocking function freed of complex- 
ity of circuit is provided. 
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13: substrate, 14: electrode. 15: SiO, layer. 16; orientation 
film, 17: ferroelectric liquid crystal 
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(54) ELECTRO-OPTIC DEVICE 
(11) 1-3630 (A) (43) 9.1.1989 

(21) Appl. No. 62-158967 (22) 26.6.1987 
(71) SEIKO INSTR & ELECTRONICS LTD 
(51) Int. C\\ G02F1/133,H01L27/12 

PURPOSE: To prevent the breakdown of nonlinear elements by static electricity 
by providing row electrodes which are not connected with picture element 
electrodes to the outside of row electrode groups connected to the picture ele- 
ment electrodes via the nonlinear elements. 

CONSTITUTION: The electrodes (dummy electrode 5) which are not connected 
with the picture element electrodes on the outside of the electrode groups con- 
nected with the nonlinear elements are provided. The nonlinear elements are 
sandwiched in the crossed parts of the row electrodes and the picture element 
electrodes 2. The dummy electrodes 5 are formed simultaneously of the material 
similar to the material of the row electrodes 1. Only the dummy electrodes 
5 are impressed with such a high voltage as to break down the nonlinear 
elements and the nonlinear elements connected to the row electrodes 1 on the 
inside thereof can be protected if the dummy electrodes 5 are provided on 
the outside of the line electrode groups. The electrostatic breakdown of the 
nonlinear elements is thus easily prevented simply by partly changing a mask 
for patterning, by which the production of the active matrix electro-optic device 
at a high yield is enabled. 



(54) LIQUID CRYSTAL DISPLAY DEVICE 
(11) 1-3631 (A) (43) 9.L1989 (19) JP 

(21) Appl. No. 62-159046 (22) 26.6.1987 
(71) TOSHIBA CORP (72) HARUKI KINOSHITA 
(51) Int. CP. G02F1/133,G09G3/18 

PURPOSE: To extend the life of a back light without degrading display visibility 
by variably controlling the illuminance of the back light by an illumination 
control means according to the use condition of a liquid crystal display device. 

CONSTITUTION: The illumination control means 41 in addition to the liquid 
crystal display device 1 which has light transmittability from the rear side 
to the front side and the back light 2 which illuminates the display region 
of the liquid crystal display device 1 are provided. The illuminance of the back 
light 2 is variably controlled according to the use condition of the liquid crystal 
display device 1. Namely, this illumination control means 41 is subjected to 
the input operation by an operating switch 6 and outputs a supply instruction 
signal to a power supply circuit 3 to light the back light 2 only when the detec- 
tion level of external light by an optical sensor 5 is below the prescribed value. 
The life of the back light 2 is thereby extended while the electric power con- 
sumption of the back light 2 is reduced. 
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a: the 1st row. b: the 2nd row, 
n-th row, e: electrode of one row 



c: the 3rd row. d: the 
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(54) LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PURPOSE: To extend the life of a back light without degrading 
display visibility by variably controlling the illuminance of the back 
light by an illumination control means according to the use condition 
of a liquid crystal display device. 

CONSTITUTION: The illumination control means 41 in addition to the 
liquid crystal display device 1 which has light transmittability from " 
the rear side to the front side and the back light 2 which illuminates 
fjr^^o rjjspigy fsgion of ths liquid crystal display device 1 are provided. 
The illuminance of the back light 2 is variably controlled according to 
the use condition of the liquid crystal display device 1. Namely, this 
illumination control means 41 is subjected to the input operation by 
an operating switch 6 and outputs a supply instruction signal to a 
power supply circuit 3 to light the back light 2 only when the 
detection level of external light by an optical sensor 5 is below the 
prescribed value. The life of the back light 2 is thereby extended 
while the electric power consumption of the back light 2 is reduced. 
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